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Conventional mother–baby cholangioscopy systems have signiﬁcant limitations including poor
image resolution, limited maneuverability and fragile cholangioscopes. We propose the novel
short-access mother–baby-(SAMBA) cholangioscopy system that involves a very short and
ﬂexible cholangioscope that is introduced in a dedicated mother duodenoscope with an extra
distal side port. Clinical feasibility of this device is demonstrated in three complex cases with
cholangiopathies. The strengths of SAMBA cholangioscopy are improved imaging quality and
excellent maneuverability of the baby that allows access of small intrahepatic ducts. Evaluation
of suspected intrahepatic biliary disease is an excellent indication for SAMBA.
& 2014 The Authors. Published by Elsevier GmbH.Open access under CC BY-NC-ND license.hed by Elsevier GmbH.
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dx.doi.org/10.1016/j.vjgien.2013.05.003.1. Background and endoscopic proceduress unCholangioscopy using a mother–baby technique is well
known since the 1970s of the past century and represents
the gold standard for cholangioscopy. Previous limitations of cholangioscopy included limited
image resolution, fragile and cumbersome cholangio-
scopes, inadequate small-caliber accessories. There isder CC BY-NC-ND license.
Table 1 Technical features of the Frimberger-
duodenoscope.
641SAMBA Cholangioscopy Systema need for new generation of cholangioscopes that
overcome these problems.
Shaft diameter (mm) 12.6
Working channel diameter (mm) 4.2
Working length (mm) 1250
Distal end outside (mm) 13
Angulation up/down (deg) 120/90
Angulation left/right (deg) 90/110
Field of view (deg) 140
Depth of ﬁeld (mm) 2–60We propose the novel short-access mother–baby (SAMBA)
cholangioscopy system that involves a very short and
ﬂexible cholangioscope that is introduced in a dedicated
mother duodenoscope with an extra distal side port.
Clinical feasibility of this device is demonstrated in three
complex cases with cholangiopathies.
2. Strengths and limitations of standard
procedure/device
Table 2 Technical features of the baby cholangioscope.Conventional mother–baby-systems have major limita-
tions [1–5]. Typically, they have inferior optics that are
based on optical ﬁber techniques.
Shaft diameter (mm) 3.4They require the purchase of an additional dedicated
endoscopy system.Working channel diameter (mm) 1.4
Working length (mm) 950
Distal end outside (mm) 3.4
Angulation up/down 130/90
Field of view (deg) 1000Miniaturization of the “baby” cholangioscope with ultra-
slim and long “babies” (190–220 cm) leads to technical
problems: it makes the babyscopes fragile and suscep-
tible to damage [1–5] and therapeutic applications are
limited due to the small working channel and limited
repertoire of compatible devices. Limited maneuverability of the baby-scope in the bile
duct is a relevant disadvantage. Taken together these aspects discourage the wider use of
cholangioscopy techniques. In view of these limitations,
more sophisticated and advanced technology is urgently
required in order to allow routine and safe access to the
biliary system.
3. Potential beneﬁt of the proposed
procedure/device The modiﬁcations of the novel SAMBA system allow signiﬁ-
cant shortening of the cholangioscope and might improve
maneuverability and optimal transmission of movements of
the endoscope handle to the instrument's tip. The short size may reduce fragility.
 The working channel of 1.5 mm allows the use of
accessories with a considerable larger diameter than in
babyscopes hitherto available. Reduced length of the cholangioscope with a wider working
channel might reduce the time needed for insertion of
accessories as well as the friction between the instrumenta-
tion channel and the accessories inserted; the considerable
friction when using long babyscopes increases the risk of
kinking and damage of the instruments used.
4. Materials A novel “short-access” mother–baby (SAMBA) system was
recently devised by Frimberger8a and realized by Viktor
Wimmer, Karl Storz, Tuttlingen, Germany (Frimberger
duodenoscope 13883PKS and cholangioscope (13700CKS;
Karl Storz, Tuttlingen, Germany) in order to overcome
some of the limitations of conventional mother–baby
cholangioscopy [6]. The main modiﬁcations of the duodenoscope are an addi-
tional side port located at a distance of 71 cm from the
distal end (Table 1). As the cholangioscope is not introduced
at the handle of the duodenoscope but through this side port
this modiﬁcation allows dramatic reduction in the baby
cholangioscope's length down to 95 cm (Table 2). The port is closed by a sealing cap when using the
duodenoscope for conventional ERCP and can be opened
and closed during procedure. The short baby cholangioscope has a 1.5 mm working
channel, a two-way deﬂected steering of the tip and uses
glass-ﬁber imaging with 20,000 pixels.
5. Endoscopic procedure Cholangioscopy with the SAMBA system is a 2 operator
platform with one endoscopist steering the duodenoscope
and the other operator maneuvering the cholangioscope. The duodenoscope is maneuvered into the standard
straight position facing the papilla. If an ERCP is performed previously to cholangioscopy, the
side ports maintain closed. The duodenoscope offers
every option of a conventional ERCP. For cholangioscopy the duodenoscope is required to be in
a short position, with the extra side port located 5–15 cm
from the patient's mouth. The baby scope is advanced through the additional port
at the proximal shaft and introduced into the bile duct
without guide wire guidance. During visualization of the bile duct, continuous water
instillation is applied. We demonstrate 3 complex clinical cases that were
treated with the SAMBA system: a patient with a complex
stone for lithotripsy (case 1), a patient with suspicious
irregularity at the level of the conﬂuence (case 2), and a
patient with secondary sclerosing cholangitis (case 3).
V. Meves et al.6426. DiscussionHere we propose the novel short-access mother–baby cho-
langioscope (SAMBA) for evaluation of the biliary tree. The
main advantage of SAMBA is that the innovative design of
duodenoscope with an extra side port allows dramatic
reduction of the length of the cholangioscope. This differ-
ence has major implications for maneuverability of the
cholangioscope and optimal transmission of movements of
the endoscope handle to the instrument's tip. Besides this the
new short cholangioscope offers a working channel that is
larger compared to other cholangioscopes that were pro-
posed so far [1–4]. Although the SAMBA cholangioscope is not
equipped with high resolution optics 20,000 pixels ﬁber
optics allow higher resolution than the “spyglass system”
(6000 pixels) or the polypscope system (10,000 pixels) [5–7].
While conventional cholangioscopes are introduced into the
bile duct over a previously placed guide wire the SAMBA
cholangioscope is safely inserted into the common bile duct
by steering of the cholangioscope without additional guiding.
A drawback of the SAMBA system is that in contrast to the
“spyglass” and “polyscope” the SAMBA system is a 2 operator
platform and therefore it is resource consuming. However,
while the spyglass and polyscope do contain disposable
components the SAMBA equipment is fully reusable [8].
In our unit we performed more than 50 cases with the
SAMBA system and the device appears to be robust and far
less fragile than conventional cholangioscopy systems. In
the present report we demonstrate three clinical cases with
cholangiopathies. The SAMBA system allowed safe evalua-
tion, imaging and treatment in all cases.
In conclusion, SAMBA is not the ﬁnal silver bullet for
routine evaluation and treatment of cholangiopathies, but
this innovation solves or improves some of the major limita-
tions of conventional mother–baby cholangioscopy systems.
In our experience SAMBA is a promising and safe techni-
que but the need for two endoscopists and ﬁber optics that
do not allow imaging comparable to modern CCD-Chip
systems, are still major drawbacks.
7. Take-home messages Short-access mother–baby cholangioscopy is a safe and
feasible new technique. The unique short length of the cholangioscope improves
ﬂexibility and allows optimal transmission of movements
of the endoscope handle to the instrument's tip. This
might allow improved access to the upper bile duct
branches or passage through stenoses. The reduced length of the cholangioscope render this
equipment more robust and less fragile.
8. Scripted voiceoverVoiceover Text
The conventional Mother Baby Cholangoscopy represents
the gold standard in cholangioscopy since it wasVoiceover Text
developed in the 1970s. Due to major limitations of the
available mother-baby-systems, the wider use of this
cholangioscopy technique is resevered to few referral
centers. In view of these these limitations, more
sophisticated and advanced technology is urgently
required.
The Short Access Mother Baby cholangioscopy is based on a
modiﬁed duodenoscope, that is equipped with an extra
side port as an additional access site for the baby scope at
a distance of 71 cm from its distal end. This allows
signiﬁcant shortening of the baby scope, down to 95 cm.
With the reduced length, the novel baby scope provides
better manoeuvrability in the pancreaticobiliary system
and fragility of the baby is reduced.
We present the dedicated devices that are required for the
“short access mother-baby-cholangioscopy”
It is a modiﬁcation of the mother duodenoscope that has an
additional proximal side port, which shortens the distance
to the biliary tree and the baby cholangioscope. It is
named after its inventor Frimberger.
It might be used for ERC ﬁrst and if cholangioscopy is
indicated, you can open the extra side port to insert the
cholangioscope.
Here you see the extra side port after removal of its
covering
Here is the short cholangioscope; it is 95 cm long – this is
about 1 meter shorter than most conventional baby
cholangioscopes.
The short length of this scope provides easy handling and
improved maneuverability in the pancreaticobiliary
system. It has 2-way ﬂexibility with 130 and 90 degrees,
respectively.
Here we insert the baby through the extra side port
Now the baby scopes appears at the tip of the Frimberger
duodenoscope. You can appreciate the excellent
manoeuverability with transmission of movements of the
endoscopehandle to the instrument’s tip.
The following clinical cases demonstrate the clinical
feasibility of this new prototype
Here you see ﬂuoroscopy during standard ERC with the
Frimberger duodenoscope. The arrow indicates a large
incarcerated concrement in the left hepatic duct
When the duodenoscope is in front of the papilla, the extra
side port is 15 cm from the patient's mouth. We easily
remove the cap with a dedicated forceps and open the
external side port.
Now we introduce the baby into the working channel of the
Frimberger duodenoscope.
The mark on the baby-scope indicates the correct axis.
To introduce the baby-scope free hand into the common bile
duct after sphincterotomy, the elevator is fully opened
and the baby is advanced slightly elevated about 2 cm so
that the tip of the baby touches the papilla. With a
slightly ﬂexed distal duodenoscope tip, the baby is
advanced into the common bile duct.
The baby provides detailed imaging of the regular common
bile duct with the 20.000 pics ﬁbre optics under continous
water immersion
The incarcerated stone in the hepatic duct is easily
accessed...
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and targeted with a 3 Fr electrohydraulic lithotripsy probe.
The outer layer of the stone is breaking after a few shock
waves. In this situation the baby allows both : easy
advancement of the accessories and stable targeting of
the stonse that is located in a difﬁcult position
After more shock wave applications the stenosis is
fragmented in pieces that can be easily removed with
regular ERC. Complete fragmentation is conﬁrmed with
ﬂuoroscopy.
This is our second case. At ERC you can appreciate a
suspicious stenosis in the proximal common hepatic duct.
To further chararcterize this ﬁnding we perform
cholangioscopy
Here the baby passed already the stenotic segmentt. As we
slowly withdraw the baby we see a sharp demactaion line
with irregular and villuous mucosa that shows signiﬁcant
neovascularization.
Direct visualization shows the complete extend of the
neoplasia: it reaches the biﬁrcation without extension
into the hepatic ducts. This is an information of utmost
importance for further treatment planning. As we further
withdraw the baby we can easily measure the exact
length of the neoplasia.
A dedicated miniaturized forceps with a 1.2 mm diameter is
introduced for biopsy sampling under direct visualization.
Histology conﬁrmed a cholangiocellular carcinoma.
This is the third case. This is an intensive care patient with
severe jaundice. ERC shows regular common bile duct
with some irregularities of the intrahepatic duct. To
conﬁrm secondary sclerosing cholangitis we performed
cholangioscopy in the same session.
The common bile duct is accessed and appears normal.
However, this changes dramatically once the bifurcation is
passed.
You see the typical image of a severe cholangitis with
ulcerations, inﬂammed mucosa and ﬁbrin covering of the
surface and lots of intraductal debris that obturate the
lumen
In this situation it might be advisable to remove some of the
debris to improve bile ﬂow. To this end a dedicated
dormia basket is advanced under ﬂuoroscopic control.
Entrapped fragments are removed with the dormia basket
under direct visual control.Voiceover Text
After removal of the fragments you see the full extent of
demarcated post ischemic mucosal damage in secondary
sclerosing cholangitis. Damage is strictly restricted to the
intrahepatic ducts in this case.
Short access mother baby cholangioscopy is a safe and
feasable new technique. The unique short length of the
cholangioscope improves ﬂexibility and allows optimal
transmission of movements of the endoscope handle to
the instrument’s tip. Especially the access to the upper
bile duct branches or to areas beyond a bile duct stenosis
is easier with this system than with any other available on
the market.Conﬂict of interest
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